Modulation of tryptophan hydroxylase activity by phospholipids: stimulation followed by inactivation.
The activity of tryptophan hydroxylase from the rat brainstem was stimulated rapidly three- to fourfold by the addition of phosphatidylinositol or phosphatidylserine. However, the activity of the enzyme once stimulated was decreased gradually by subsequent incubation with the phospholipid at 37 degrees C, reaching a level below the original activity after 1 h of incubation. The presence of ferrous ion almost perfectly protected the enzyme against this phospholipid inactivation. The activity of the enzyme inactivated by incubation with the phospholipid was not only restored, but also increased further by incubation at 37 degrees C with ferrous ion and dithiothreitol. Gel filtration analysis revealed that the enzyme stimulated by phosphatidylinositol was eluted in a void volume together with the phospholipid vesicles, but the enzyme inactivated by incubation with phosphatidylinositol was eluted at a later region apart from the vesicles. These results, taken together, suggest the possible involvement of cellular membranes in the regulation of tryptophan hydroxylase in the central nervous system.